SUMMARY The distribution of vitronectin and fibronectin in normal and fibrotic tissue was directly compared using indirect immunofluorescence. Both glycoproteins were ubiquitiously localised to loose connective tissue. Vitronectin, unlike fibronectin, was not detected in basement membranes, in normal renal glomeruli, or around smooth muscle cells of both musculares mucosae and propria of the gastrointestinal tract. The presence of vitronectin could not be shown in washed permeabilised platelets. Vitronectin was very much increased in reactive and fibrotic tissue, as was fibronectin. This was observed in lymph nodes affected by both nodular sclerosing Hodgkin's disease and by metastatic carcinoma as well as in myelofibrotic bone marrow and sclerotic glomeruli. These findings suggest that vitronectin may have an important role in the processes of inflammation and repair.
Vitronectin, also known as serum spreading factor and S-protein, is a glycoprotein that promotes the attachment and spreading of a variety of epithelial cells and fibroblasts in vitro.'-3 It is an x-globulin' that has been isolated in the form of two non-covalently associated polypeptides with molecular weights of 65 000 and 75 000. Like fibronectin,4 another adhesive glycoprotein, vitronectin has been localised to the extra-cellular matrices of various tissues,3 in addition to being associated with platelets5 and circulating in plasma at a concentration of 250-300 pg/ml.6
Biologically important quantities are also present in amniotic fluid and urinary protein. It is, however, biochemically, immunologically, and functionally distinct from fibronectin as well as from laminin and chondronectin. Vitronectin interacts with several substances including heparin,7 glycosaminoglycans,8 collagen9 and glass.'
The function of plasma vitronectin is complex and involves regulation of both the complement and coagulation systems. Podack Strong positivity was noted in the supportive stroma of hepatic portal tracts and splenic cords as well as in the perimysium of skeletal and cardiac muscles. Vascular staining was located subendothelially, although it was most strong in the elastic layers (fig 1) . Large vessels were more strongly reactive than capillaries. In contrast to fibronectin, vitronectin was not detected in basement membranes or around individual smooth muscle cells, being limited to the surrounding connective tissue septa. Normal renal glomeruli were consistently negative (fig 2a) , contrasting with the strong positivity of mesangial cells for fibronectin (fig 2b) . Both glycoproteins were present in lymph nodes, being found as an intricate network throughout except in the germinal centres where only a few fibrils were present. Visceral capsular tissue stained intensely for both vitronectin and fibronectin. Vitronectin was present in sclerotic glomerular lesions in specimens affected by benign nephrosclerosis (fig 2c) . Vitronectin positivity, like fibronectin, was also very much increased in reactive stromal tissue and in areas offibrosis. This was shown in lymph nodes infiltrated by metastatic carcinoma ( fig  3) and in areas affected by nodular sclerosing Hodgkin's disease. Myelofibrotic bone marrow was also shown to contain vitronectin.
Vitronectin was not detected in both permeabilised and non-permeabilised platelets. Fibronectin, however, was shown in the characteristic punctuate pattern due to a granule positivity in permeabilised cells.
Discussion
Vitronectin belongs to a family of adhesive glycoproteins that includes fibronectin, fibrinogen, and Von Willebrand factor. Vitronectin shares several functional similarities with fibronectin, despite the fact that except for the presence of the tripeptide Arg-GlyAsp (RGD) there is virtually no sequence homology between the two molecules.'6`This study confirms that vitronectin like fibronectin, is a major connective tissue glycoprotein occurring in loose connective tissue, blood vessel walls, and in the reticulin stroma of lymphatic tissue.'8 Although the tissue distribution of vitronectin overlaps in general with fibronectin, the obvious differences suggest different roles for the two proteins. This is supported by the identification of distinct cell surface receptors for the RGD sequences in fibronectin and vitronectin'9 and implies that cell adhesion specificities of matrices containing vitronectin are different from those containing fibronectin.
The increased deposition of vitronectin in fibrotic tissue is a novel finding and adds support to the in vitro studies that fibroblasts synthesise tissue vitronection.
We have previously reported a similar deposition of fibronectin in myelofibrosis and nodular sclerosing Hodgkin's disease.'2`Recently vitronectin was shown to have collagen binding site(s) which, unlike that of fibronectin, preferentially recognise(s) triple-helical collagen.9 This interaction is probably of relevance in vivo as vitronectin has been reported to co-distribute with collagens type I and III.9 Further studies are in progress to determine the relation of vitronectin and the various collagen types in fibrotic tissue.
Barnes et al have published evidence for human platelet-associated vitronectin and postulated that it may have a role in platelet adhesion or aggregation. 5 We have not been able to detect platelet vitronectin using indirect immunofluorescence. Fibronectin, however, was localised to platelet a granules as previously reported.' The reason for this apparent discrepancy remains unclear.
The determination of vitronectin localisation in normal and pathological tissue is important for the understanding of its physiological function. The now reported immunoreactivity for fibrotic tissue, and the fact that vitronectin has a role in cell-substrate interaction, the coagulation and complement systems, as well as in monocyte function, suggests that it may be important in the pathophysiology of inflammation and repair.
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